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1.0 MONITORING SUMMARY

1.1 Unusual Occurrences

Thirteen unusual occurrences were recorded during the first quarter.
The quarterly average for 1962 was 15.

1.2 Personnel Exposures

Eleven radiation exposures were recorded during the first quarter
of 1963 which equalled or exceeded 1/5 of a maximum permissible quar-
terly dose. In each case a total body dose was involved. The highest
exposure received was 53 per cent of the maximum permissible quarterly
dose and this was the only evidence of an exposure in excess of 50 per
cent of the maximum permissible value.

1.3 Atmospheric Monitoring

Air-borne radioparticulate matter collected by the LAM network (Lab-
oratory area) averaged 5.2 x 10~12 He/ce during the quarter; the average
value determined from the data generated by the PAM network (0Oak Ridge
controlled area) was 4.9 x 10712 uc/cc; the value for the RAM network
(remote stations) was 5.6 x 10-12 uc/cc. The above values (together with
other data shown in this report) indicate that Laboratory operations did
not contribute significantly to air contamination levels recorded in the
East Tennessee area during the first quarter of 1963.

1.4 Water Monitoring

Clinch River water taken from the ORGDP water intake (crRM 14.5) dur-
ing the quarter averaged 12 per cent of the (MPC)y considered permissible
for persons residing in the neighborhood of an atomic energy installation.
The average recorded during 1962 was 11.2 per cent of the (MPC)W. Approxi-
mately one-half of the (MPC)y value was contributed by fall-out resulting
from world-wide weapons testing and other factors not associated with Lab-
oratory operations.

1.5 Background Measurements of Ionizing Radiation

The background radiation at ORNL averaged 0.11 mR/hr during the first
quarter of 1963. The background level measured at individual stations
ranged from a minimum of 0.02 mR/hr to a maximum of 2.5 mR/hr. The off-
site average was 0.025 mR/hr. The quarterly average recorded during 1962
at ORNL was 0.11 mR/hr; the off-site average during 1962 was 0.030 mR/hr.




‘ 2.0  UNUSUAL OCCURRENCES

The Applied Health Physics Annual Report for 1959 (ORNL-3073)
established certain ground rules for classifying radiation accidents,
or near accidents, and the term "unusual occurrence" was adopted to
describe these events. Following the publication of ORNL-3073; the
definition of the unusual occurrence has been gradually expanded to
include one or more of the following circumstances:

1. A violation of a health physics regulatory policy.

2. An event which might have resulted in significant
bersonnel exposure or envirommental contamination
under less fortunate circumstances.

3. An event which might have had an adverse effect on
public relations under less fortunate circumstances.

L. A radiation or contamination incident of a magnitude
sufficient to result in a significant interruption of
the normal operational routine requiring an evaluation
of personnel exposures and/or special clean-up measures.

5. An event which results in a radiation dose to personnel
that equals or exceeds (a) 0.3 rem to the total body,
(b) 1.0 rem to the skin of the total body, (c) 2.5 rem
to the extremities of the body, and/or (d) an internal
exposure of 25 per cent or more of the excretion index.l

6. Laboratory operations are such as to result in the con-

‘ tamination of the enviromment (a) in excess of levels
recommended by the Federal Radiation Council (FRC) or
(b) where the cost of lost time, decontamination opera-
tions, and/or loss of equipment eguals or exceeds the
sum of $500.

During the years 1961-1962, some attempt was made to classify the
unusual occurrence into minor and major phases. However, this two-part
classification proved to be too broad in that the major event, by defini-
tion (ORNL-BEBM, P. lO), covered a wide range of circumstances which in-
cluded simple technical oversights that were not distinguished from
events which took on more serious proportions. Consequently, during the
summer of 1962, a joint study was undertaken by Applied Health Physics
and Radiation Safety and Control personnel which resulted in the estab-
lishment of guidelines for classifying unusual occurrences according to
a severity index system.Z2

lThe excretion index (EI) is that quantity of an internally deposited
radioisotope which is estimated to be eliminated in the urine during a
24-hour period if the person has a maximum permissible body burden of
the radioisotope as defined in NCRP Handbook 69 (published by NBS) for
\\\ the occupational worker.

.‘u2Radiation Safety and Control Quarterly Report—dJuly, August, and September,
‘;‘f 1962, ORNL-CF-62-11-19, November 5, 1062.

.

v
XY

N




‘ 2.1 Unusual Occurrence Severity Index System

A. Minor Occurrence - An occurrence which does not qualify as a
"radiation event" (described below) will be classified as a
“minor occurrence" if the occurrence involves one or more
of the following:

1. A violation of a health physics regulatory policy.

2. An occurrence which might have bhad an adverse effect
on public relations or would have resulted in a
radiation accident under less fortunate circumstances.

3. An occurrence involving an unplanned personnel ex-
posure where (a) the external exposure in any one
work week is in the range (i) 0.1 to 0.3 rem for ex-
posure to the total body, head and trunk, lens of the
eye, gonads, or blood forming organs, (ii) 0.6 to
1.0 rem for exposure to the skin of the body, (iii) s
1.5 to 2.5 rem for exposures to the extremities, and/or ¢é
(b) an individual is exposed tc radiocontaminants at
levels which require decontamination under medical (k’
supervision of a nature that (i) the external exposure p‘
resulting from such contamination does not equal or
exceed the above prescribed upper limits, and (ii) the \’,
internal exposure is such that analysis of body fluids 1R
indicates an elimination rate that is less than 25 per
cent of the excretion index. (The limits established

' above are based on provisions set forth in Procedure
No. 20, Reg. No. 2, p. 3 of the Health Physics Manual.)

b. An occurrence involving the uncontrolled release of
radiocactivity which results in a significant interrup-
tion of the normal operating routine under conditions
where the maximum permissible concentration (MPC) values
are not exceeded when averaged over a 2L-hour period
and/or the combined costs of evaluation and recovery
are less than $500.

B. Radiation Event - The radiation event is defined as an occurrence
involving one or mcre of the following:

1. An occurrence whicr results in (2) a radiation dose to
personnel that equals or exceeds (i) 0.3 rem to the total
body, (ii) 1.0 rem to the skin of tre body, (iii) 2.5 rem
to the extremities, and/or (d) an internal exposure such
that analysis of body fluids indicates an elimination rate
equal to or exceeding 25 per cent of the excretion index.

2. An occurrence involiving an unplanned release of radioactive
materials to the environment such that the resulting levels,
averaged over a period of 2k hours, exceeds the appropri-
ate MPC.

5. An occurrence resulting in recovery and/or evaluation costs
equal to or exceeding the sum of $500.




The radiation event has been assigned a severity index class number
according to personnel exposure ranges, contamination levels, and/or cost
analyses. The classification numbers assigned to each range are shown in
Table 2.1 on the following page.

2.2 Reporting Procedure

Unusual occurrences are described in memoranda prepared jointly by
Health Physics Division staff members and Division personnel assigned to
the divisions involved in the occurrence. In general, the minor occur-
rences receive a limited distribution depending upon the type of occur-
rence and the informative quality of the information being disseminated.
The radiation events are formally documented and given a general distri-
bution to all supervisory personnel. Class III and Class IV events are
reported formally to AEC-ORO headquarters within a few hours after it has
been established that a radiation event of this classification has occur-
red. (See AEC Manual Chapter 0502 for a detailed breakdown on reporting
requirements. ) :

The Applied Health Physics quarterly reports carry an account of the
minor occurrences in tabular form by (1) date, (2) facilities involved,
(3) divisions involved, and (4) subject matter (see Table 5.1). The radia-
tion events are treated briefly in digest form in the quarterly reporis.
The Applied Health Physics Annual Report gives a statistical treatment as
might be appropriate concerning the Laboratory experience with the unusual
occurrence concept.

2.5 Unusual Occurrences - lst Quarter, 1963

The Laboratory experienced 13 unusual occurrences during the first
quarter of 1963. All 13 events were classified as minor occurrences as
indicated in Table 5.1.
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‘ 3.0  PERSONNEL MONITORING

5.1 IExternal Dose Measurements

The highest total body exposure recorded during the first quarter
(see Table 5.2) was 1.6 rem and the second highest exposure was 1.4 rem.
(Meximum permissible quarterly total body exposure is 3 rem.) The highest
total body skin dose recorded during the quarter was 1.8 rem and the second
highest was 1.7 rem. The maximum permissible guarterly total body skin
dose is 10 rem.

5.2 Internal Dose Measurements

Bio-Assays - Three employees continued to have an estimated bone
burden of Pu-239 which approximates 1/5 of the maximum permissible body
burden.’) Contimued surveillance of the employee whose case was described
in the last guarterly report of this Section indicated that the major por-
tion of the exposure was due to Np-237.

Whole Body CounterLP - A total of 137 human counts on 104 persons
was carried out by the staff of the whole body counting facility during
the first quarter. Among the number counted, 52 individuals indicated
measurable amounts of radioactivity above the average unexposed human
background of about 10 nanocuries Cs=137; five individuals were shown to
have accumulated two or more isotopes not normally found in the average

. person.

Radiocactivity Found in Routine Whole Body Monitoring
Program—dJanuary, February, March, 1963

Highest Quantity Maximum Permissible

Isotope No. of Persons Measured (uc) Burden (ue)
Cs~137 39 0.12 30 (whole body)
I-131 11 0.15 0.7 (thyroid)
Zr-95 7 0.014 20  (whole body)
Sb-125 1 0.006 40 (whole body)
Sr-90 1 0.03 0.8 (lung)

3

Action is taken to curtail an employee's exposure tc internal emitters
when measurements approach 30 per cent of a body burden.

uData supplied by Applied Health Pkysics Technology Section.
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4.0  ENVIRONMENTAL MONITORING

L.1 Atmospheric Monitoring

The average weekly concentrations of radioactive materials in air
sampled by the three ORNL air monitoring networks’ are shown in Table 5.3.
The quarterly average for the LAM network was 5.2 x 10-12 uc/cc with
weekly values at individual monitoring stations ranging from a minimum of
1.6 x 10712 ne/ce to a maximum of 8.3 x 10712 ue/ce. Averages for the
PAM and RAM networks were 4.9 x 10-12 uc/cc and 5.6 x 10-12 uc{cc, respec-
tively, with weekly values ranging from a minimum of 2.7 x 10712 pe/ce to
a maximum of 7.9 x 10-12 uc/cco The radicactive concentration in air
began to rise during the first part of the quarter and continued to per-
sist at higher levels through the remainder with a slight drop at RAM
network stations (Fig. 6.1). This increase in concentration was fairly
uniform at all network stations leading to the presumption that the
effect of world-wide weapons testing persists.

k.2 Fall-Out Measurements

Fall-out measurements by the gummed-paper technique6 indicated that
fall-out in terms of total numbers of particles per sqguare foot was high-
est during the month of January. The levels reached in January, however,
were not as high as some individual weekly levels measured during the
last quarter of 1962. The weekly average fall-out for each network is
presented in Table 5.4. The number of radioparticulates collected on
gummed-paper, fall-out trays depends upon particle size distribution and
meteorological conditions existing at the time of collection. The radio-
particulate matter collected on air monitoring filters is related to par-
ticle size distribution and will be influenced by the linear velocity of
the air stream incident to the surface of the filter. In addition, the
total activity collected on the filters is related to the number of radio-
particulates collected and the specific activity of the particles. Thus,
the number of radioparticulates collected on gummed paper trays does not
necessarily correlate with the number of radioparticulates collected on
alr monitoring filters. Conseguently, a lack of correlation between the
data generated by the two networks may be due to preferential sampling.
The data derived from the two networks for the month of January (Figures
6.1 and 6.2) typify a situation where the two methols provide somewhat
different estimates for aerosol activity.

PLAM - Local Air Monitor (located at or near the ORNL site); PAM - Perim-
eter Air Monitor (located on the outer boundary of the AEC controlled
area); RAM - Remote Air Monitor (located from 12 to 75 miles from ORNL) .

The gummed-paper collector Presents a collection surface of 1 square
foot. Radioparticulates per square foot are determined by autoradio-

graphy.
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4.3 Water Analysis

Rain Water - The quarterly average concentration of radioactive mate-
rlals deposited in rain water collected over the IAM, PAM, and RAM networks
was 1.3 x 1076 pe/ml, 1.4 x 10- pe/ml, and 1.8 x 10~ pe/ml, respectively.
The LAM and PAM average values were about twice the values recorded by
these networks during the last quarter of 1962; the RAM network average
during the first quarter of 1963 was greater than the last quarter RAM
network average by a factor of about 1.5. The quarterly average concen-
tration recorded at each collection station is given in Table 5.5. The
concentration of radiocactive materials in rain water for the first quar-
ter of 1963 is consistent with the average values measured during 1962
(Fig. 6.3) and supports the presumption of continued fall-out from world-
wide weapons testing.

Clinch River Water - Approximately 290 curies of various radioiso-
topes were discharged via White Oak Creek into the Clinch River during
the first quarter of 1963. The isotopic distribution of radionuclides in
the White Oak Lake effluent is given for the months of January, February,
and March in Teble 5.6. About 92 per cent of the curie content of the
White Oak Lake effluent was due to Ru-106, the bulk of which enters White
Oak Lake from the seepage pit area of the intermediate-level waste dis-
posal system. Ru-106 contributes about 43 rer cent to the calculated
maximum permissible concentration, (MPC)WJ at the juncture of White Oak
Creek and the Clinch River (CRM 20.8). Assuming a uniform mixing of
White Oak Lake effluent with the Clinch River at CRM 20.8, the calculated
monthly average gross beta concentration in the Clinch River resulting
from ORNL liquid waste discharges was as follows:

Month Concentration? % (vpe), 8
January 0.34 x 10-6 pe/ml 8.1
February 0.25 x lOm6 ue/ml 4.6
March 0.11 x 10-6 uc/ml 2.5

The above average concentration values (taken from Table 5.7) repre-
sent about five per cent of the (MPC)W. (The average concentration value
for the fourth quarter of 1962 was about seven per cent of the (MPC)W.)

7Calculated values based upon the dilution afforded by the river; these
values do not include radioactive materials (e.g., fall-out) that enter
the river upstream from CRM 20.8.

8Weighted average (MPC)W for populations residing in the neighborhood of
a controlled area calculated for the isotopic mixture using (MPC),, values
for specific radionuclides recommended in NBS Handbook.69.
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The measured average concentration of radioactive materisls in
Clinch River water sampled at the ORGDP water filtration plant intake
(CRM 14.5) was as follows:

Month Concentration o (MPC
January 0.k2 x 1076 e /m1 17
February 0.36 x 1070 pe/ml 15
March 0.21 x 10-6 pe/ml L.

The above values (taken from Table 5.8) represent about 12 per cent
of the (MPC)y value for the specific radionuclides present. A comparison
of the per cent (MPC), for January, February, and March with the values
determined for the years 1956 through 1962 is presented in Fig. 6.4. The
difference between the calculated values (computed for CRM 20.8) and the
measured values (determined at CRM 1k4.5) may be due, in part, to the
presence of fall-out materials in Clinch River water.

L.L  Background Measurements of Jonizing Radiation

The average background level recorded during the first quarter at
the 55 stations located on the Laboratory site was 0.11 mR/hr. The back-
ground level measured at individual stations ranged from a minimum of
0.02 mR/hr to a maximum of 2.5 mR/hr. The average level recorded at five
stations located off-site around the perimeter of the Oak Ridge contreclled
area was 0.025 mR/hr. From Table 5.9 it is observed that background
levels on the ORNL site were about ten times those recorded in 1943 prior
to the start-up of the graphite reactor; the first quarter background av-
erages in the Oak Ridge controlled area were about two times the 1943
level. The average background for the first quarter of 1963 (Fig. 6.5)
was essentially the same as the average for 1962.

Tower Shielding Facility (TSF) operations during the first quarter
resulted in a measured average dose rate of 0.015 mR/hr at the point
(Melton Hill Dam site) neares§ the TSF where members of the general public
may have unrestricted access. The above value (0.015 mR/hr) is well be-
low the maximum permissible non-occupational exposure permitted for ger-
sons residing in the neighborhood of an atomic energy installation.t

4.5 Milk Samples

Samples of raw milk were collected routinely at six milk sampling
stations located out to distances of about 25 miles from ORNL and

9The accumilated total radiation dose at 3L00 feet from the TSF-IT as
calculated from monitor data is 107 mrem. Calculations of dose from
kw-hrs (generated) gave 157 mrem. (Data taken from TSF operating
reports—L. B. Holland to file.)

lOFederal Radiation Council, Staff Report No. 1, "Background Material for
the Development of Radiation Protection Standards", May 13, 1960, p. 38.
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analyzed for I-131 and Sr-90. The average concentration of I-131 in raw
milk during the quarter was 55 pc/liter which is about 50 per cent lower
than the average levels measured during 1962. Concentration values for
individual milk samples ranged from the minimum detectable concentration
(10 pc/liter) to a maximum of 170 pc/liter. Lower concentrations of I-131
in raw milk were expected following the curtailment in weapons testing
late in 1962. The average value for the quarter represents about 50% of
the upper limit of Range II for the daily intake of I-131 as established
by the Federal Radiation Council.

Sr-90 concentrations in raw milk ranged from 15 pc/liter to 76 pc per
liter in individual samples analyzed during the quarter; the average con-
centration of Sr-90 in raw milk sampled during the quarter was determined

to be 27 pe/liter, which is about 15% of the upper limit of FRC Range II
for 5r-Q0.
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Table 5.1 Unusual Occurrences Tabulated for
’ lst Quarter, 1963
Facility(s) Division(s) .
No. Date Tnvolved Involved. Subject of Occurrence
1. 1-5-63 Bldg. 3019 Chera. Tech., Accidental Release of Air-Borne
(Penthouse) Radioactive Materials.
2. 1-15-63 Bldg. 9207 Biology Violation of Rule Governing
¥Y-12 Pipetting of Radioactive Mate-
rials by Mouth.
3. 1-16-63 Bldg. 3019 Anal. Chem. Personnel Contamination, Alpha
(HRLAF) Emitter.
k. 1-22.63 Bldg. 3019 Anal. Chem. Personnel and Facility Contami-
(HRLAF) nation, Alpha Emitter.
5. 1-28-63 Bldg. 3550 Anal. Chem. Accidental Release of Small
(Rm. 21) Quantity of Cmek2,
6. 1-30-63 Bldg. 4500 Physics Radioactive Contamination Re-
sulting from Resizing a Tritiated
Metal Foil. :
7. 2-13-63 Bldg. 3019 Chem. Tech. Radiocontaminant Release during a
(Penthouse) Nitrogen-Fluorine Purging Opera-
tion. )
8. 2-23-63 Bldg. 3010 Neutron Phys. A Potential Contamination Event )//
(B.8. Involving a Group on Tour.
Reactor)
9. 3-10-63 Bldg. 3042 Operations Accidental Release of Xel33 from
(ORR) Loop # 1 GCR Experiment.
10. TUnknown Bldg. 7702 Neutron Phys. ©Potential Hazard from Broken
(TSF) Reactor Hoist Cable.
11. 3-13-63 Bldg. 3038 Isotopes P32 Contamination Resulting from
(Isotope Loading of Isotopes for Shipment.
Shipping)
12. 3-27-63 Burial E and M Spread of cst3T While Unloading
Ground # 5 Stainless Steel Dumpster.
13. 3-29-63 Bldg. 5500 Physics Tritium Contamination of the

5 MV Van de Grasff Accelerator.
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Table 5.2 Personnel Meters Exposure Resume—Ilst Quarter, 1963

Pirst Quarter Dose Cumulative Dose for 1963

Employee giﬁ:zi‘zzry Skin of Total  Tobal Skin of Total  Tobal
Body (rem) Body (rem) Body (rem) Body (rem)
A Isotopes 1.6 1.6 1.6 1.6
B Isotopes 1.5 1.4 1.5 1.4
C " Isotopes 1.3 1.3 1.3 1.3
D Isotopes 1.7 1.2 1.7 1.2
E Isotopes 1.5 1.2 1.5 1.2
' F Isotopes 1.5 1.2 1.5 1.2
G I&C 1.1 1.0 1.1 1.0
I Operations 1.2 1.0 1.2 1.0
I Chem. Tech. 1.1 1.0 1.1 1.0
J Isotopes 1.k 1.0 1.4 1.0
X Isotopes 1.1 1.0 1.1 1.0

Note: Table 5.1 includes a breakdown of exposures for employees whose recorded
dose equals or exceeds approximately l/ 3 of the Laboratory operating limits.
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Table 5.3 Concentration of Radiocactive Materials in Air Averaged
Weekly from Filter Paper Data—lst Quarter, 1963

ook (a) (b) ()
No. LAM Network PAM Network RAM Network
1 3.6 x 1012 pc/ec 3.4 x.10°12 pe/ce 4.6 x 10712 pe/ee
2 3.5 3.1 h.1
3 3.6 3.5 4.5
4 6.1 5.7 6.5
5 5.0 4.8 5.6
‘ 6 6.7 5.9 6.6
7 k.9 N 5.0
8 5.9 5.k 6.5
9 6.2 6.0 _ 6.7
10 5.0 k.5 5.0
11 6.3 6.2 6.3
12 L.t 5.3 5+5
13 6.2 6.1 6.2
Average for 5.2 x lO"12 uc/cc k.o x 10'12 uc/cc 5.6 x lO'12 uc/cc
Quarter
Aversge for 5.2 x 10-12 uc/cc 4.9 x 10-12 uc/cc 5.6 x 10-12 uc/cc
Year to Date
Average for 3.7 x 10712 ye/ee 3.6 x 10712 je/ce 4.3 x 10712 pe/ce

Last Year 1962

aLAM - Local Air Monitor located at or near the ORNL site.

bPAM - Perimeter Air Monitor located on the outer boundary of the AEC-controlled area.

‘ °RAM - Remote Air Monitor located from 12 to 75 miles from ORIL.
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Table 5.4 Radioparticulate Fall-Out Measurements Averaged Weekly w» t;;/}(/‘ﬂj}
From Gummed Parer Data—lst Quarter, 1963 o 4
3
Week
No. LAM Network PAM Network RAM Network
1 56 particles/ft? 51 particles/ft2 35 particles/ft2
2 120 110 69
3 170 150 70
L 100 120 , 55
5 100 110 65
. 6 32 32 ' 21
T 13 9 7
8 34 L2 Ls
9 42 60 L3
10 ks 50 46
11 61 50 37
12 10 9 T
13 9 10 9
Average for 61 par‘bicles/f‘bg/wk 62 particles/ft2/wk 39 Par'bicles/ft2/wk
Quarter
Average for 61 particles/fte/wk 62 particles/ftz/wk 39 Particles/ftz/wk
Year to Date :
Average Last 148 particles/fte/wk 48 particles/ftE/Wk 35 particles/ftz/wk

Year (1962)




Table 5.5
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Concentration of Radioactive Materials in Rain Water

Averaged for the Quarter by Stations—lst Quarter, 1963

Station Number

EEELEE
Seiesge

Location

LAM Network

West of TOOL

PAM Network

Kerr Hollow Gate
Midway QGate
Gallaher Gate
White Oak Dam
Blair Gate
Turnpike Gate
Hickory Creek Bend

RAM Network

Norris Dam
Loudoun Dam
Dougias Dam
Cherokee Dam
Watts Bar Dam
Great Falls Dam
Dale Hollow Dam

Concentration

HERDHRFD

D@ OO PN O

X lO-6 ue/ml

-
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Table 56 Radioisotopic Distribution in White Osak Lake
Effluent—1ct Quarter, 1963

% _of Total Beta Radiomctivity

Tsotope January  February March
Rl % 91 93 - .92
Zr?? 0.2k 0.0k 0.08
Nbo° 0.0k 0.06 0.21
TRE (less Celm‘)* 1.0 2.5 1.2
cs3T 0.24 0.23. 0.50
‘ i3t 0.12 0.06 0.17
cel 0.08 0.06 1.2
B 11O 0.0k 0.0k 0.21
o 4.6 3.0 2.6
sr99 0.28 0.17 0.25
5170 1.5 1.0 1.5

390

N

(h +Aatil

¥ TRE-Total rare earths
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Table 5.8 Average Concentration® of Radiocactive Materials in Clinch River
Water at ORGDP Filtration Plant Intake—1lst Quarter, 1963

Radionuclides of Primary Concern Gross Beta (MPC)Wb %
Month (10-8 ue/m1) 6

5r09-90 Ryt 03-100 (10-6 pe/ml) (1077 pe/mi) (MpC ), P
January 1.30 L2 0.h2 2.5 1T
February 1.20 30 0.36 2.4 15
March 0.23 19 0.21 k.3 .7

Sobserved values based on analyses of weekly composited samples.

bWeighted average (MPC), for populations in the vicinity of a controlled area
calculated for the mixture using (MPC)y values for specific radionuclides
recommended in NBS Handbook 69.




23

*au/aw 27070 ATegewtxoadde sq O POUTULISLSD SBM EHET UT BOxR 98PTY MO oY} Ul PUNOISNOEq Sy 1230

&20°0

OTT'0

G200 820°0 : 610°0 820°0 (suotyess ¢)
(eday peTTOIqUOD
98PTY MB0) 93TS-II0

0TT"0 860°0 02T 0 02T°0 (suotgess €G)
9918 AroyeIoqer

(au/aw) suoryearg TTV
ofeIoAy 94B(Q 03 JBSX

AHQ\HEV suoIlelg TV prpobucin| LAxenaqeg Arenuep B2y

J0J s8eiery LTIs9.aenp AMQ\HEV SUOT4®BlS TTV J0I ©8BIoAY ATUIUOKR

el

Joqaend qsT-uoTgeIPERY SUTZIUOT JO SUSWRINSBO} PUNOII OB 6°¢ sTaABY




6.1

6.2

6.3
6.u
6.5

2k

6.0 FIGURES

Page

Concentration of Radioactive Materials in Air (Filter Paper

Da‘ta..o.oo..o.-oo.o...--ooo..ou-..00.....00....o-...oc.o--oo.oo. 25

Radioparticulate Fall-Out Measurements‘(Measured by Auto-
Radiographic Techniques Using Gummed Paper Gollectors)eeseceeecss. 26

Concentration of Radioactive Materials in Rain Watereecesosooeseos 2T

Radiocactive Content of Clinch River Watereossoecsesoosoessocnnanee 28

Background Measurements of Ionizing RadiatioNeseseccececcecessess 29




(04p( s3dpgd 4341d)
Jiy Ul s|DlIBIDW 9ANODOIPDY D U0l DIUBIU0D |'g *Big

€96l CAY aboiany
ION ‘984 ubp 296! 1961 096]-9G6)

25

4

Liillid

2070t Ol } s supid 53y jo pooysoqubau so; DOJN

oy/o7 o_.o_ “v S| ainsodx® [puoyodndado 10) PO4IN

(INHO woid SalIW G. 04 21 P340O0T suoudis 1) sjowsy [7)
(INHO wold s3itW 9 012 Paipa0T suounis 1) sajewnad i

ALt e

b H2GE69 "OMA-YT-TINYO

G314ISSYIONN

(3HS TINY¥O U0 suouois o1y 19907 [ ]

o

o'l

0]

(o]0}

NOILVYLNIONOD 39VH3AV

40 SL1INN NI




26

(540398)100 48dpgd pawwng Buisp
ssnbjuyoe) oiydoiboippsojny Ag palinspapy)
S{uswainsbay 4nO-1ib4d  8¢pjnditandopoy 29 By

€96l ‘AY ‘Y abouany

/ “

(INHO woi4 saiy GL 042] Pajpo0T suonnis L) sjoway P77)
(INYO wolf BN 9 04 2 PajpocT suoupig L) Jejewnad [

(81!1S “INHO UQ Pa4po0 suonois Ol jooo] [ ]

4D ‘984  ubp 2961 1961 096|-.G6l

I'0

TN,

ol

0l

llljll (-

00!

%M Jad M d8d SIT01LYVd 40 H38ANN 3J9VYH3IAV

1

UL L L

P 4PSE69 OMAT-YT-INYO

a314ISSVIONN

0001




27

49j0M UIDY U] S|DUIIDN BALPDOIPDY JO UOHDIJUIU0) ¢'9 Big
(41D 1Si) ,

€96l 296! 1961 09el 656l

(AINMO woay |
SB1IN GL O} 21 P3p20T suonpys /) sjoway [/

(INNO wouy
SN 9 O} 2 PAIDO0] UONDYS ) ) J8jB3Wilag B

(2HSTINHO U0 P34no0T uoKipyS 1) 18207 [

lllllll |

]“l]]l ]

'O
(9]
(o]
2
(@]
“ 2
(o)} 2
=
=
>
z
z
C
Z
o o
(@)
|
m.
~
h
b
o
00l o

PHUEGEE9 'OMA- N1 ..I_Zﬂ_

0
Q314ISSVTIONN

000l




28

J9{DM JOAIY YOUYD JO JUBJUOD BALODOIPDY OBl

€96l Ay Ay
IO ‘g4 ubp 296l 196

aboiany
0961-9G6l

%@@&Q

(6561 -9G61 404 ©|GD|IDAY JON DIDQ) 8yDjul JBJDM aowmos

Au.c_x_zE‘_ot::mc_Esmg
SNIDA PaibINJID)) %8BI DO SHYM 40 2:8::.;_“_

bY GGE69 'OMA -dT1-INYO

d3a1dISSVIONN

00l

(73A37 YNOILLYANOO0 3HL 40 10) INVId A9Y3N3I  OJIWOLV
NV 40 QOOHHOSHOIIN IHL NI H3LVM H¥04™ 0dW)%




29

{
uoyoipoy Bujziuol O sjuswainsooy punosbyoog ¢'g b4
(41D LSI)
€96l 296l 1961 0961 656!
100
% % %
7 Z %
/ \ N
=lro
4 3
= ~
. E4
= 0l
ol
(SNOILVLS ¢ HO4 AV) 3AlIS-440 P77 -
(SNOLLVLS €5 03 AV) 3LIS ANOLVNOBYVT [~ -
0lo]

PHOGE69 'OMA-YT-INYO
Q3idISSVIONN




30
DISTRIBUTION
1. K. Z. Morgan 60. Alexander Hollaender
2. W. S. Snyder 61. A. S. Householder
3. J. A. Swartout 62. J. T. Howe
k., A. M. Weinberg 63. T. W. Hungerford
5. E. H. Acree 6L. C. H. Johnson
6. R. G. Affel 65. R. W. Johnson
T. T. A. Arehart 66. W. H. Jordan
8. L. H. Barker 67. G. W. Keilholtz
9. S. E. Beall 68. C. P. Keim
10. A. F. Becher 69. M. T. Kelley
11. Carlos G. Bell T70. F. Kertesz
l12. -D. S. Billington T1. K. K. Klindt
13. E. P. Blizard T2. T. A. Lincoln
14. J. 0. Blomeke 73. R. S. Livingston
15. E. G. Bohlmann T4h. 'H. G. MacPherson
16. C. J. Borkowski 75. W. D. Manly
17. G. E. Boyd _ 76. H. F. McDuffie
18. J. W. Boyle T7. A. J. Miller
19. R. B. Briggs 78. M. L. Nelson
20. F. N. Browder 2. A. R. Olsen
2l. F. R. Bruce 80. F. L. Parker
‘ 22. G. C. Cain 81. J. J. Pinajian
23. A. D. Callihan 82. M. E. Ramsey
24, W. R. Casto 83. M. L. Randolph
25. J. A. Cox 84. L. P. Riordan
26. F. L. Culler 85. A. F. Rupp
27-46. D. M. Davis 86. G. S. Sadowski
7. J. S. Eldridge 87. H. E. Seagren
4L8. E. P. Epler 88. C. S. Shoup (AEC-ORO)
49. L. G. Farrar 89. A. H. Snell
50. B. R. Fish 90. W. M. Stanley
51. J. L. Fowler 91. E. H. Taylor
52. J. H. Frye 92. J. T. Thomas
53. C. B. Fulmer 93. E. J. Witkowski
Sh. J. H. Gillette 9k-99. ILaboratory Records
55. W. Y. Gissel 100-101. Central Research Library
56. W. R. Grimes 102. Document Reference Section
57« 103. Laboratory Records - RC

R
C. E. Guthrie
58. Craig Harris
J. C. Hart




